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(54) RECORDING MEDIUM, RECORDING METHOD EMPLOYING THIS RECORDING MEDIUM, 
AND MANUFACTURE OF THIS RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent decoloration due to storage for a long period of time, 
and raise an absorption property of ink and the density of images by providing a porous 
uppermost layer containing thermoplastic resin particles being a specific value in DE after light 
exposition (an index showing the degree of optical deterioration of resin and color difference 
before light exposition). 

SOLUTION: The recording medium is used for an ink jet recording method, and as the 
uppermost layer, a porous layer is formed which contains thermoplastic resin particles, then the 
porous layer is prepared to be 20 or less in DE after light exposition. In this fashion, given ink 
reaches the lower layer, e.g. the ink receiving layer, or the ink absorptive base material via the 
porous layer so as to form images therein, and then, by rendering the uppermost layer non- 
porous, printed matter can be formed with a high density of images and superior weatherability. 
The thermoplastic resin particles employed herein is 10° C or higher in difference between the 
glass transition temperature and most low film making temperature, and preferably to be 50° C 
or higher in the most low film making temperature. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the record medium suitable for the ink jet 
record method, the ink jet record method using this record medium, and the manufacture method of this record medium. 

[0002] 

[Description of the Prior Art] Although an ink jet recording method makes the minute drop of ink fly by the nozzle, is 
made to adhere to record media, such as paper, and records an image, an alphabetic character, etc., there is which 
feature with unnecessary ease [ the high-speed low noise and multiple-color-izing ] and development, it is developed by 
making expansion to a printer into the start to information machines and equipment, such as a copying machine, a word 
processor, FAX, and a plotter, and it has spread quickly. 

[0003] Moreover, the digital camera of high performance, a digital video, and a scanner are cheap in recent years, it is 
provided, and the spread of personal computers and an opportunity to output conjointly the image information obtained 
from these by the ink jet recording method are increasing. For this reason, outputting the image which is not inferiority 
as compared with process printing of a silver salt system photograph or a platemaking method by the ink jet method is 
called for. 

[0004] Therefore, although amelioration of a recording device and a recording method, such as improvement in the 
speed of record, highly-minute-izing, and full-color-izing, has been performed, an advanced property has come to be 
required also from a record medium. 

[0005] As a property generally required of a record medium under such a condition, it is (1). Thing (2) which whose ink 
rate of absorption is quick and does not have the blot beyond the need Thing (3) with high printing concentration and 
coloring nature Thing (4) excellent in weatherability It is mentioned that a glossy image can be offered etc. 
[0006] Various proposals are made to this demand. For example, ink absorption is good, in order to obtain a glossy 
printing sheet, two or more sorts of thermoplastics which differs in minimum film forming temperature is applied to a 
base material side, and desiccation and carrying out film formation and making a front face produce a crack are 
indicated by JP,59-22683,A. 

[0007] Moreover, in order to raise the water resisting property of an image, and weatherability, the layer which contains 
a thermoplastics particle in the surface of a pigment layer is prepared, and coat-izing a surface is indicated by JP,59- 
222381, A, the publication-number No. 55870 [ six to ] official report, this No. 237348 [ seven to ] official report, and 
this No. 2090 [ eight to ] official report after printing. 
[0008] 

[Problem(s) to be Solved by the Invention] However, the thermoplastics currently indicated in the conventional example 
has many which are easy to receive discoloration according to an operation of light, and there is an unsuitable thing in 
the mothball of a record sheet and a printing object. 

[0009] Moreover, depending on the class of thermoplastics, a porous layer is not formed well, but the rate of absorption 
of ink is reduced, or the path of a printing dot becomes small too much, and since the adhesion to the lower layer of a 
particle or the adhesion between particles is imperfection, it has [****/ producing a white omission ] the problem that 
scratch-proof nature is not enough. When a porous layer is furthermore formed into un-**** with heating, it has the 
problem that do not reduce glossiness or weatherability is not improved. 

[0010] Then, the object of this invention solves the above-mentioned conventional trouble, and does not produce 
discoloration of a record medium and a printing object to prolonged conservation, but is to offer the new record 
medium, its manufacture method, and the ink jet record method for obtaining ink absorptivity and a printing object with 
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high image concentration. 
[0011] 

[Means for Solving the Problem] A record medium of this invention has the maximum surface of porosity containing a 
thermoplastics particle whose deltaE after optical exposure is 20 or less on a base material. 
[0012] Moreover, an ink jet record method of this invention makes an ink drop fly to the above-mentioned record- 
medium, is made to adhere to it, and heats said record medium if needed after that. 

[0013] Furthermore, a manufacture method of a record medium of this invention is heat-treated at more than glass 
transition temperature of a thermoplastics particle, and temperature below minimum film forming temperature, and 
forms said porous maximum surface. 
[0014] 

[Embodiment of the Invention] Hereafter, the record medium of this invention is explained to details. 
[0015] The record medium of this invention prepares the porous layer which contains a thermoplastics particle as the 
maximum surface, the given ink reaches the base material which has a lower layer, for example, an ink absorbing layer, 
or ink absorptivity through this porous layer, an image is formed there, and the printing object which it was forming this 
maximum surface into un-**** subsequently, and whose image concentration was high, and was excellent in 
weatherability is obtained. 

[0016] As the maximum surface, by using the porous layer containing a thermoplastics particle, deltaE after optical 
exposure is 20 or less, and even if saved for a long period of time, it is hard to produce discoloration, and in this 
invention, the record medium excellent in ink permeability can be formed. 

[0017] deltaE is the criterion which shows the degree of the photodegradation of resin, and is the color difference before 
and behind optical exposure. In this invention, deltaE uses xenon fade meter (light with a wavelength of 340nm was 
used and the dose was made into 0.39 W/m2) under the environment of the temperature of 63 degrees C, and 70% of 
humidity, thermoplastics is exposed for 200 hours, the color difference before and behind exposure is measured using 
color difference meter CMS-500 (the Murakami color company make), and it is JIS. Z It is the value which computed 
deltaE according to the bottom type based on 8730. 

[0018] deltaE= {(L-L0) 2+(a-a0) 2+(b-b0) 2} 1/2L, and L0, a, aO, b and bO are JIS. Z Based on 8729, L and L0 show 
lightness and a, aO, b, and bO show a hue and saturation. Moreover, L0, aO, and bO show an initial measurement value, 
and L, a, and b show the measured value after exposure 200-hour progress. 

[0019] Although either will be used as a thermoplastics particle used by this invention if it has the above-mentioned 
property For example, a vinyl chloride system, a vinylidene-chloride system, a styrene system, acrylic, One of the 
materials or vinyl chloride vinyl acetate systems of an urethane system, a polyester system, and an ethylene system, 
Vinyl chloride acrylic, a vinyl chloride vinylidene-chloride system, vinylidene-chloride acrylic, Latexes, such as an 
SBR system and an NBR system, and the latex of these 2 yuan or more copolymers, for example, latexes, such as an 
SBR system / NBR system mixture, and vinyl chloride acrylic / vinyl acetate system mixture, are mentioned. 
[0020] Since ultraviolet-rays permeability tends to become less than 80% and it is easy to cause photodegradation in the 
macromolecule unit which constitutes resin in thermoplastics when there is much content of conjugated-double-bond 
components, such as aromatic series, it is desirable for what does not have a conjugated-double-bond component as 
thermoplastics to consist of 70% or more still more preferably 50% or more as a unit. 

[0021] As for the ultraviolet-rays permeability of the coat after forming a thermoplastics layer into un-**** also in these 
thermoplastics, it is desirable by the mothball nature of a record medium to use still more preferably what is 90% or 
more 85% or more. 

[0022] Generally as for thermoplastics, the condition changes a lot with temperature. In a low-temperature region, what 
was a high elastic modulus becomes rubber-like rapidly near glass transition temperature. Almost all thermoplastics 
carries out lifting fluidization (flow temperature) of the again still more rapid change of an elastic modulus at a 
pyrosphere which starts film formation near glass transition temperature (Tg). the minimum film forming temperature 
(MFT) of a great portion of thermoplastics — about - it is in agreement with Tg. In this invention, MFT is based on the 
temperature gradient board method which Protzman and others devised. A temperature gradient board method, "it is 
indicated by chemistry (Soichi Muroi work, incorporated company macromolecule publication meeting issuance, the 
March 15, 1986 10th ******) P260-261 of a macromolecule latex. 

[0023] On the other hand, since it is mainly dependent on intermolecular force, physical characteristics, such as 
reinforcement of thermoplastics, softening temperature, and flow temperature, have some which serve as MFT only 
after do not soften even if especially crystalline higher polymer exceeds Tg, but become flow temperature. 
[0024] The thermoplastics which cannot carry out film formation easily even if it exceeds Tg like the latter is most 
suitable for forming the porous layer excellent in ink permeability. 
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[0025] It is desirable in order that using that whose minimum film forming temperature (MFT) is at least 50 degrees C 
or more as a thermoplastics particle may make formation of the porous layer containing thermoplastics easy. Moreover, 
as a thermoplastics particle, it is desirable for 10 degrees C or more of 20 degrees C or more of differences of the ease of 
carrying out of heat-treatment to glass transition temperature (Tg) and minimum film forming temperature (MFT) to be 
30 degrees C or more more preferably. 

[0026] Moreover, as a thermoplastics particle, it is minimum film forming temperature in order to make non-****-ized 
processing after printing easy. (MFT) It is desirable that it is 150 degrees C or less. 

[0027] It is desirable to have the above properties as a thermoplastic particle used by this invention, and although it is 
desirable to use the especially above crystalline high thermoplastics, since such thermoplastics becomes extremely high 
[ minimum film forming temperature ] simultaneously, that in which molecular arrangement has a property between a 
crystalline polymer and amorphous polymer is used still more preferably. 

[0028] If mothball nature, scratch-proof nature, etc. are good and take into consideration the weatherability after non- 
****-ized processing etc. in view of the above thing, the thermoplastics which has the monomer of the vinyl chloride 
excellent in a membranous mechanical strength, a water resisting property, acid-proof, alkali-proof, the oilproof, the 
organic solvent-proof, etc. more than a kind will be used preferably. 

[0029] The thermoplastics which is a copolymer more than still more desirable vinyl chloride monomer and other 
monomer kinds is used. Since molecular arrangement is the very hard film which has regularity to some extent, by 
carrying out copolymerization more than of other polymerization nature monomer kinds, vinyl chloride independent 
resin can plasticize resin and can make low Tg of thermoplastics, and non-****-ized processing temperature. 
[0030] It is desirable that they are the ester of unsaturated carboxylic acid [ like acrylic ester at least ] whose a kind is of 
other polymerization nature monomers to copolymerize, or fatty-acid vinyl ester. As for at least other polymerization 
nature monomers of a kind of copolymerized from the ease of carrying out of uniform copolymerization with a vinyl 
chloride, or the ease of handling, it is more desirable that it is vinyl acetate. For example, the latex which consists of a 2 
yuan or 3 yuan or more copolymer of a vinyl chloride vinyl acetate system divides, and it is used preferably. 
[003 1] Furthermore the emulsion condition of a latex is stable and adhesion between the particles in the porous layer 
containing the latex obtained using this and with a lower layer improves. Since ink permeability can improve since 
compatibility with ink furthermore goes up moderately, and temperature for non-****-ized processing can be made low, 
as a latex used It is still more desirable that it is [ of a vinyl chloride monomer ] the 3 yuan or more copolymer of the 
polymerization nature monomer of more than a kind, acrylic ester, or fatty acid ester which has more than a kind and a 
carboxyl group at least with which more than a kind is contained at least at least. For example, the latex which consists 
of a 3 yuan or more copolymer of a vinyl chloride vinyl acetate-acrylic-acid system divides, and it is used preferably. 
[0032] A certain amount of [ in order to make it not exfoliate easily from the pigment layer prepared a base material or 
on it ] mechanical strength is required for the porous layer containing such a thermoplastics particle, and in order to 
raise the adhesion (scratch-proof nature) of a porous layer, it is desirable to carry out partial welding of the 
thermoplastics particle. Such partial welding is more than the glass transition temperature (Tg) of a thermoplastics 
particle, and is made by heat-treating at the temperature below minimum film forming temperature, and in that case, in 
order to make partial welding easy, it may add the binder of a minute amount, for example, polyvinyl alcohol, very 
much. The temperature of partial welding is the range of glass transition temperature +40 degrees C or more still more 
preferably the glass transition temperature of +20 degrees C or more more preferably the glass transition temperature of 
+10 degrees C or more. The glass transition temperature in the case of using two or more sorts of thermoplastics 
particles means the glass transition temperature of thermoplastics with the lowest glass transition temperature. 
[0033] As it is typically indicated in drawin g 1 as the condition that the thermoplastics particle as used in the field of 
this invention is welding selectively, at least two adjoining thermoplastics particles 1 fuse with heating, and point out 
the condition of having joined together in the shape of an array mutually. Moreover, as an integrated state between the 
thermoplastics particles 1, when the joint cross section sets mean particle diameter of the thermoplastics particle 1 to r, it 
is desirable pir2 / 400 to pir2, and that it is the range of pir2/200-pir2/4 further. 

[0034] Moreover, as for the porous layer containing thermoplastics, it is desirable to make voidage of the front face into 
40% or less 20 more% or more 50% or less 10% or more in order to make ink absorptivity and scratch-proof nature into 
fitness more. The voidage of a front face here is the rate of the opening area occupied on a porous layer front face, and a 
SEM photograph (10,000 times to 50,000 times) of the front face of the porous layer containing thermoplastics is taken, 
and it incorporates and computes in a personal computer by making into a digital image the rate of the opening area 
contained in a screen product. 

[0035] Although there is an example which was mixed two or more sorts and used the latex from which minimum film 
forming temperature differs as one of the methods for increasing this mechanical strength in the former, by this method, 
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a crack arises in a porous layer, and even if it performs non-****-ized processing of heating etc., in order that this 
hysteresis may remain, neither weatherability nor migration is improved in many cases. 

[0036] Moreover, in order to obtain an improvement of ink rate of absorption and the moderate diameter of a printing 
dot, it is important to adjust the mean particle diameter and particle size distribution of the thermoplastics particle to be 
used, the range whose mean particle diameter is 0.1-5.0 micrometers is desirable as a thermoplastics particle, and that 
whose percentage of 1/5 or less particle of mean particle diameter the distribution width of face of this particle diameter 
is less than 3mhos (mho is standard deviation), and is 10% or less is desirable. 

[0037] As mean particle diameter, it is 0.1-3 micrometers more preferably. It is 0.2-2 micrometers still more preferably. 
It is the range of 0.2-0.8 micrometers most preferably. If this mean particle diameter is less than 0.1 micrometers, the 
absolute hole capacity of a thermoplastics layer will become small, it will begin to soften also at the temperature near 
the Tg further, a hole may be taken up, and ink absorptivity and image quality will tend to deteriorate. Moreover, after 
printing, if mean particle diameter exceeds 5 micrometers, when non-****-ized processing is performed, it will be hard 
coming to graduate a front face, and glossiness will tend to fall. 

[0038] Moreover, if particle size distribution exceeds 3mhos or the rate of 1/5 or less particle of mean particle diameter 
exceeds 10%, minute restoration will be carried out, a hole will be buried with the perimeter of a particle with a small, 
big particle, and ink absorptivity and image quality will tend to fall to it. 

[0039] An ultraviolet ray absorbent may be farther included in the porous layer containing a thermoplastics particle. By 
including an ultraviolet ray absorbent, since discoloration of thermoplastics is also suppressed further, of course, 
discoloration of the image formed in ink is still more desirable. 

[0040] The porous layer containing this thermoplastics particle applies the coating prepared so that the solid content of a 
thermoplastics particle might become 10 - 50% of the weight to the pigment layer in which it was prepared a base 
material or on it, is more than Tg of thermoplastics preferably, and can heat-treat and obtain it at the temperature below 
MFT. 

[0041] The thickness of the degree which surface gloss is given [ degree ] by processing after printing, and does not 
make the interference color discover as an amount of coating of a thermoplastics particle, and fully demonstrates the 
function as a protective coat is required, and it is desirable that coating is carried out so that it may usually be set to 2-10 
micrometers. 

[0042] The film which can use it with transparence and any opaque base material, for example, consists of plastics, such 
as papers, such as paper of fine quality, a report grade paper, art paper, bond paper, resin coat paper, and a baryta paper, 
polyethylene terephthalate, diacetate, triacetate, a polycarbonate, polyethylene, and polyacrylate, as a base material used 
by this invention can be used. However, when it constitutes an ink absorbing layer only from a porous layer containing a 
thermoplastics particle, it is desirable to use paper with ink absorptivity, porous resin, etc. as a base material. 
[0043] Since an image with which it is equal to a film photo using the base material which the coat of the front face of 
the base paper which consists of fibrous material is carried out with a barium sulfate, and is 400 seconds or more about 
the surface Beck smoothness, and comes to adjust a whiteness degree to 87% or more is obtained when using paper as a 
base material, it is especially desirable. 

[0044] the range the mean particle diameter of whose is 0.4-1 .0 micrometers as a barium sulfate used here ~ the thing of 
the range of 0.4-0.8 micrometers is more preferably desirable. A desired whiteness degree, glossiness, and the solvent 
absorptivity of ink can be satisfied to use the barium sulfate which has the particle diameter of such a range. 
[0045] As a binder for making a barium sulfate bind, gelatin is desirable and is used at a rate of 6 - 12 weight section to 
the barium-sulfate 1 00 weight section. 

[0046] As an amount of coating to the base paper of a barium sulfate, in order to give the solvent absorptivity of ink, 
and surface smooth nature, the range of 20 - 40 g/m2 is desirable. 

[0047] Since it will be easy to cause lowering of ink absorptivity if the smoothness of a barium-sulfate layer is not much 
high, as for the smoothness, it is preferably desirable to make it 500 or less seconds more preferably 600 or less seconds. 

[0048] The more desirable mode of the record medium of this invention prepares the ink absorbing layer containing a 
pigment as a lower layer of the maximum surface. 

[0049] An ink absorbing layer is a layer in which the ink given to the maximum surface is absorbed and held and an 

image is formed, and is a porous layer which becomes considering a pigment as a subject. 

[0050] As a pigment used, although a silica, a calcium carbonate, hydrated alumina, etc. are mentioned, it divides 

[ hydrated alumina ] from the point of color fixable and transparency and is desirable also in it. 

[0051] As hydrated alumina, it can manufacture by well-known methods, such as hydrolysis of an aluminum alkoxide, 

and hydrolysis of a sodium aluminate. the configuration - cilia a ** or a needle, tabular, especially fusiform, etc. are 
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not limited, and the existence of a stacking tendency is not asked, either. 

[0052] The thing marketed industrially or the thing processed from those raw materials can be used, transparency, 
glossiness, and color fixable are high as a feature of these hydrated alumina, and a crack etc. does not enter at the time 
of coat formation, but the hydrated alumina used by this invention is still better if coating nature is good, as what is 
marketed industrially ~ a catalyst formation — the 520 grades by shrine 2 [ AS-], AS-3, and the Nissan chemistry 
company are mentioned. 

[0053] These hydrated alumina has particle diameter as fine as 1 micrometer or less, and since it is what has the 
outstanding dispersibility, it can usually give very good smooth nature and glossiness to a record medium. 
[0054] As a binder for binding hydrated alumina, it can choose freely out of a water soluble polymer. For example, 
polyvinyl alcohol or its denaturation object, starch, or its denaturation object, Gelatin or its denaturation object, casein 
or its denaturation object, gum arabic, Cellulosics, such as a carboxymethyl cellulose, hydroxy ethyl cellulose, and 
hydroxypropyl methylcellulose, Conjugated diene system copolymer latexes, such as an SBR latex, an NBR latex, and a 
methyl methacrylate-butadiene copolymer, Vinyl system copolymer latexes, such as a functional-group denaturation 
polymer latex and an ethylene- vinyl acetate copolymer, a polyvinyl pyrrolidone, an acrylic ester copolymer, etc. are 
desirable, these binders are independent — or two or more sorts can be mixed and it can use. 

[0055] the mixing ratio of hydrated alumina and a binder ~ a weight ratio — it is -- desirable — 1 : 1-30:1 ~ it can be more 
preferably chosen from the range of 5:1-25:1 as arbitration. When there are few amounts of a binder than the above- 
mentioned range, there is an inclination which the mechanical strength of an ink absorbing layer may be insufficient, 
and a crack and powder omission generate. Moreover, when [ than the above-mentioned range ] more, pore volume may 
decrease and the absorptivity of ink may fall. 

[0056] In the coating liquid for forming an ink absorbing layer, it is also possible to add a dispersant, a thickener, pH 
regulator, lubricant, a fluid modifier, a surfactant, a defoaming agent, a deck-watertight-luminaire-ized agent, a release 
agent, a fluorescent brightener, an ultraviolet ray absorbent, an antioxidant, etc. if needed in addition to hydrated 
alumina and a binder. 

[0057] As an amount of coating to the base material of hydrated alumina, when a base material does not have ink 
absorptivity, as an amount of coating, the range of 30 - 50 g/m2 is more desirable, and when a base material has ink 
absorptivity, as an amount of coating, the range of 20 - 40 g/m2 is more desirable [ in order to give color fixable, two or 
more 10 g/m is desirable, and ]. 

[0058] Although especially coating and the desiccation method are not limited, it is possible to perform baking 
processing to hydrated alumina and a binder if needed etc. By performing this baking processing, the mechanical 
strength of bridge formation reinforcement of a binder of a riser and an ink absorbing layer improves, and the surface 
gloss of a hydrated alumina layer improves. 

[0059] In this invention, ink is given to the ink absorbing layer of a record medium, and a printing object is obtained by 
forming into un-**** the porous layer which subsequently contains the thermoplastics particle which is the maximum 
surface if needed (rarefaction). 

[0060] The ink jet method which makes an ink drop fly in respect of simplicity as a method of giving ink to a record 
medium is desirable, and it is desirable to adopt the Bubble Jet which is the point which enables high-speed printing and 
highly minute printing also in it, and is a method which heat energy is made to act on ink and forms an ink drop. 
[0061] As the method of forming the porous layer containing a thermoplastics particle into un-****, heat-treatment is 
desirable, by performing this processing, weatherability, such as a water resisting property and lightfastness, becomes 
good, and can give gloss to an image, and the mothball of a printing object is made possible. 

[0062] Although it is desirable that it is more than minimum film forming temperature (MFT) more preferably and it 
changes also with classes of thermoplastics more than the flow temperature of a thermoplastics particle as a heating 
temperature at this time, when the front-face nature after ****[ non-]-izing is taken into consideration, the range of 70 
degrees C - 180 degrees C is desirable. 
[0063] 

[Example] Although an example is given and this invention is explained still more concretely hereafter, this invention is 
not limited to these. 

[0064] Aluminum OKUTAKISHIDO was compounded according to the method indicated by example 1 U.S. Pat. No. 
4242271, and the colloidal sol of hydrated alumina according this to hydrolysis and an amalgam-decomposition method 
was compounded. 

[0065] The colloidal sol of the above-mentioned hydrated alumina was condensed, and 1 5% of the weight of the 
solution was obtained. On the other hand, polyvinyl alcohol (trade name-VAl 17, Kuraray Co., Ltd. make) was 
dissolved in ion exchange water, and 10% of the weight of the solution was obtained. It mixed and two sorts of these 
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solutions were stirred so that the solid content of hydrated alumina and the solid content of polyvinyl alcohol might be 
set to 10:1 by the weight ratio, and dispersion liquid were obtained. 

[0066] The die coat of these dispersion liquid was carried out on the polyethylene terephthalate film, and the porous 
layer containing hydrated alumina was formed. The thickness of this porous layer was about 40 micrometers. 
[0067] On this porous layer, the vinyl chloride vinyl acetate-acrylic-acid system latex (comparatively 7.5%, Tg: 65 
degrees C, MFT: 127 degrees C) of 15% of solid content was applied in the bar coating machine, it dried at 65 degrees 
C, the porosity latex layer with a thickness of about 5 micrometers was formed, and the record medium of this invention 
was obtained. [ The mean particle diameter of 0.6 micrometers and a particle 0.12 micrometers or less ] 
[0068] When the obtained latex layer was observed by SEM, it was checked that the latex particle is welding 
selectively. After carrying the ink of the following presentation in the ink jet printer (trade name: BJC610JW, Canon 
make) and forming an image to this record medium, it heat-treated at 140 degrees C, the latex layer was formed into un- 
****, and the printing object of photograph image quality was obtained. 

[0069] An ink presentation color (following Y, M, C, or Bk) Three weight sections glycerol Seven weight sections 
thiodiglycol 7 weight **** 83 weight sections color Y:C.I. direct yellow 86 -- M:C.I. acid red 35 C:C.I. direct blue 199 
Bk:C.I. hood black 2 [0070] The condition of image concentration, weatherability, and a printing dot was evaluated to 
this printing object, and assessment of scratch-proof nature and ink absorptivity was performed to the record medium. 
The result is shown in a table 1 . 

[0071] a) Image concentration : it evaluated using Macbeth reflection density meter RD-918. 

b) Weatherability : the printing object was left to the outdoors for eight days, and change of an image was observed. 
There was no change in an image, although O and either had change a little in the thing excellent in lightfastness, a 
water resisting property, moisture resistance, and acid resistance, the practically satisfactory thing was made into **, 
and what has change in either clearly was made into x. 

c) Scratch-proof nature : that to which 800g weight is carried and rubbed, O takes lessons for what a blemish does not 
attach on a record medium, and what a flaw attaches slightly is taken by many **s and flaws was made into x. 

d) ink absorptivity: - a blot (bleeding) and beading of the boundary section of combination color with many the colors 
of a printing object, especially the amounts of placing of ink ~ observing - to that extent ~ alike - more — O:nothing 
and **: ~ a little ~ oh, ** is satisfactory practically -- a thing and x: — it is clearly and **(ed). 

Printing dot condition : e) When the record medium which does not contain the porous layer which contains a 
thermoplastics particle as a reference as the maximum surface is used, observe the printing dot of a printing object. 
Compared with a reference, that in which the configuration of a dot is finely formed in the shape of a perfect circle by 
the diameter of a printing dot becoming large O, Although the configuration of a dot was a little small or was deforming 
a little, what ** and the diameter of a dot become small clearly, and the configuration of a dot is further distorted or has 
an irregular color in a practically satisfactory thing was made into x. 

[0072] example 2 ink absorbing layer ****** „ m example 1 ~ the same — creating — an ink absorbing layer top — a 
styrene system latex (trade name: ~ LX303 and the Nippon Zeon Co., Ltd. make --) Tg:100 degree C and minimum- 
film- forming-temperature: 120 degree C « receiving - a solid content ratio ~ by applying what mixed 3% of PVA in a 
bar coating machine, drying at 50 degrees C, and heat-treating for 5 seconds at 103 more degrees C, the porosity latex 
layer with a thickness of about 5 micrometers was formed, and the record medium of this invention was obtained. 
[0073] When the obtained latex layer was observed by SEM, it was checked that the latex particle is welding 
selectively. Moreover, the voidage of a latex layer front face was 15%. 

[0074] It printed like the example 1 to this record medium. The assessment result was shown in a table 1 . 

[0075] Except for having replaced with the SBR system (trade name: LX382, Nippon Zeon Co., Ltd. make) the latex 

used in example of comparison 1 example 1, the record medium was formed like the example 1 and the printing object 

was created. The assessment result is shown in a table 1 . 

[0076] 

[A table 1] 
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[0077] Except for having replaced with the thing of a table 2 the latex used in three to example 6 example 1, the record 
medium was formed like the example 1 and the printing object was created. The assessment result is shown in a table 2. 
Minimum film forming temperature is 50 degrees C or more^ and the difference of glass transition temperature and 
minimum film forming temperature of any material shown in a table 2 is a thing 10 degrees C or more. Moreover, each 
voidage of an example 3, an example 4, an example 5, and an example 6 was 15%, 40%, 18%, and 17% in order. 
[0078] 
[A table 2] 
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[0079] Hydrated alumina (sol) was obtained by hydrolysis and the amalgam-decomposition method of example 7 
aluminum isopropoxide. 

[0080] The porous layer was formed by the completely same method as an example 1 except having used this aluminum 
sol. The thickness of this porous layer was about 40 micrometers. 

[0081] Furthermore, on this porous layer, like the example 1, the porosity latex layer with a thickness of about 5 
micrometers was formed, and the record medium of this invention was obtained. 

[0082] After forming an image like an example 1 to this record medium, the latex layer was formed into un-**** and 
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the printing object of photograph image quality was obtained. An assessment result is shown in a table 3. 

[0083] 

[A table 3] 
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[0084] For example 8 basis weight of 180g/m2, and Stockigt-sizing-degree 230 seconds, using the stencil which 
consists of the wood pulp and the loading material for the Beck smoothness 355 seconds, the barium-sulfate 105 weight 
section with a mean particle diameter of 0.7 micrometers, the gelatin 10 weight section, the polyethylene-glycol 3.5 
weight section, and the chromium alum 0,5 weight section were blended on this, and it applied two times 30 g/m. 
Surface data smoothing was performed by supercalender processing after that, and the base material for surface 
smoothness 430 seconds was obtained. 

[0085] On this base material, the porous layer whose thickness is about 30 micrometers was formed like the example 1 
including hydrated alumina. 

[0086] Furthermore, on this porous layer, with the same construction material as an example 1, the porosity latex layer 
was formed by the thing with a mean particle diameter of 0.7 micrometers, and the record medium of this invention was 
obtained. 

[0087] After forming an image like an example 1 to this record medium, the latex layer was formed into un-**** and 
the printing object of photograph image quality was obtained. An assessment result is shown in a table 4. 
[0088] 
[A table 4] 
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[0089] Except for having used the stencil for the Beck smoothness 330 seconds for example 9 basis- weight 140 g/m2, 
and Stockigt-sizing-degree 230 seconds, the sheet which prepared the porous layer which contains hydrated alumina on 
a base material by the completely same method as an example 8 was created. Next, with the porous layer spreading side 
of this base material, the polyvinyl alcohol 5% solution was applied to the field (rear face) of reverse in the bar coating 
machine. Furthermore, the same porosity latex layer as an example 1 was formed on the surface porous layer. 
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[0090] Smoothness was good when the image was formed like the example 1 to this record medium. Un-**** was 
formed like the example 1 and the printing object was obtained. The assessment result is shown in a table 5. 
[0091] 
[A table 5] 
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[0092] 

[Effect of the Invention] According to this invention, discoloration of a record medium is not produced to prolonged 
conservation, but ink absorptivity is good and can offer the new record medium excellent in scratch-proof nature. 
[0093] Moreover, according to the record method of this invention, about the same high-definition printing object as a 
film photo with high image concentration and glossiness can be obtained. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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